Combining ability and genetic parameters analysis for agronomic, yield and its component characters were carried out in rice through line x tester analysis of 20 hybrid rice combinations developed by crossing four Photo-Thermosensitive Genic Male Sterility (PTGMS) lines (females) with five male lines / varieties along with parents and check. The 20 hybrids with nine parents were grown in a randomized complete block design with three replications. The experiments were conducted at RRTC in 2010 and 2011growing seasons. Data analysis of variance for combining ability revealed a significant differences among PTGMS lines for plant height, panicle length, panicle weight and filled grains panicle -1 , indicating the importance of additive genetic variance in the inheritance of these characters. The mean squares due to female PTGMS lines were found non-significant for days to heading, tillers plant -1 , spikelet fertility%, 100-grain weight and grain yield characters, indicating the prevalence of non-additive genetic variance and suggesting the importance of heterosis breeding for improvement of rice. An overall appraised of GCA effects revealed that among females; PTGMS-80 and PTGMS-51 had a good general combiners for most characters. Among PTGMS and the tester lines, PTGMS-80 and the tester line JRL-252 had favorable genes for grain yield and the most of desirable characters under study.
INTRODUCTION
Hybrid rice technology is one such innovative breakthrough that can further increase rice production leading to food security and reduction of poverty in Egypt. Hybrid rice varieties can out yield conventional cultivars by at least 15% under the same input levels. Hence, this technology can be used to break the current yield plateau in rice, where yield levels of the conventional cultivars released have stabilized .
Combining ability analysis is one of the powerful tool available to estimate the combining ability effects and aids in selecting the desirable parents and hybrids for the exploitation of heterosis ( Sarker et al., 2002 , Rashid et al., 2007 and Bagheri and Jelodar 2010 . The study of combining ability is of great significance for hybrid breeding program. It may be easier to obtain strong heterosis by testing of SCA effects when GCA effects have been tested.
The aim of the present study is to estimate combining ability for yield and its components in F 1 hybrids developed using four Photo-Thermosensitive Genic Male Sterility (PTGMS) lines and five Egyptian Indica and Japonica restorer lines.
MATERIALS AND METHODS
Four Photo-Thermosensetive Genic Male Sterility (PTGMS) Viz., PTGMS-51, PTGMS-56, PTGMS-62 and PTGMS-80 were crossed with five elite lines/varieties; Giza 177R, Giza 182R, JRL-95, JRL-97 and JRL-252 (Table 1) were to generate 20 hybrid combinations in line x tester mating design. Hybrids were evaluated along with parents in a randomized complete block design with three replications at Rice Research and Training Center (RRTC) during 2010 and 2011 seasons. Thirty-day old seedlings were transplanted in 5 m. long, 20 cm apart 20cm spaced and one seedling hill
Each test entry consisted of three rows of 5m length. ) and five yield and its components characters (grain yield plant -1 , 100-grain weight (g), spikelet fertility% , panicle weight (g) and filled grains panicle -1 ). Five individual plants were harvested from each entry in each replication to determine grain yield plant -1 . Combining ability analysis was carried out as suggested by Kempthorne model (1957) for random lines representing certain population.
RESULTS AND DISCUSSION

Analysis of variance and genetic parameters :-
Analysis of variance showed that effects of genotypes, parents and hybrids were highly significant for all studied characters ( Table 2 ) . Parents vs hybrids mean square indicated that average heterosis was significant in all hybrid combinations for all studied characters under this study.
Analysis of variance for combining ability given in Table ( 2) revealed significant differences among PTGMS lines for plant height, panicle length, panicle weight and filled grains panicle -1 , indicating the importance of additive variance in the inheritance of these characters. On the other hand, the mean squares due to female lines (PTGMS) were found non-significant for days to heading, tillers plant -1 , primary branches panicle -1 , spikelet fertility %, 100grain weight and grain yield plant -1 characters. Thus, suggesting the importance of heterosis breeding for rice improvement. However, nonsignificance of the mean squares was due to PTGMS lines indicates the prevalence of non-additive genetic variance ( Singh and Kumar, 2004; El-Mowafi et al., 2005 and Jelodar, 2011 ) . The testers exhibited highly significant differences for all traits. Significant and highly significant mean squares of lines x testers for all characters except panicle length character, indicated that they interacted and produced markedly different combining ability effects and this might be due to the wide genetic diversity of lines and testers .
Variance estimated due to GCA was higher than that of SCA for days to heading, plant height, panicle length, primary branches panicle -1 and spikelet fertility % suggesting that greater importance of additive genetic variance which agreed with the results of El-Mowafi et al.,(2003) , El-Mowafi et al. (2005) , Abd El-Hadi and . The estimates of genetic parameters for the agronomic and yield and its components characters (Table 3) revealed that the additive variance (σ 2 A) and relative importance of GCA% for days to heading, plant height, panicle length, primary branches panicle -1 , panicle weight, filled grains panicle, 100grain weight and spikelet fertility %, were greater than dominace variance (σ 2 D) and relative importance of SCA% for these characters. these results indicate that the former characters were largely governed by additive gene action. The importance of the additive gene action for the inheritance of these characters as agreed with findings of Singh and Kumar (2004) El-Mowafi et al., (2005) Bagheri and Jelodar (2011) . Both GCA and SCA genetic variance were important for the inheritance of tillers plant -1 . It further revealed the importance of additive and non-additive types of gene action. High estimates of dominance genetic variance and its relative magnitude of SCA% were found to be more than those of the additive genetic variance for grain yield plant -1 , which is in collaboration with earlier findings of Vanaja et al. (2003) , Anand kumar et al. (2004) and Saravanan et al. (2006) .
Heritability estimates in broad sense were high for all agronomic and yield characters except primary branches panicle -1 which showed moderate indicating that most of phenotypic variability in each character was due to genetic factors affecting those traits.
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Narrow sense heritability estimates were high for days to heading, plant height, panicle length, panicle weight, filled grains panicle -1 and spikelet fertility%. While, were low for tillers plant -1 , 100-grain weight and grain yield plant -1 , this suggested that a major part of the total phenotypic variance for the first characters was due to additive genetic variance while for the second characters indicated that a major part of the total phenotypic variance for these characters was due to dominance genetic variance and environmental effects. These results in general agreement with those reported by El-Mowafi et al. (2005) and Mirarab et al. (2011) . General Combining Ability (GCA) Effects:-GCA effects for different characters are given in Table ( 4) . The estimates of GCA effects showed that parental lines with high GCA effects differed for various traits. None of PTGMS lines were found to be significant or good combiners for days to heading, primary branches panicle -1 and spikelets fertility% characters. Among the PTGMS lines, PTGMS-80 had favorable genes for grain yield plant -1 and other traits including days to heading (earliness), plant height (dwarfiness), tillers plant -1 , filled grains panicle -1 and panicle weight. PTGMS-51 was the best combiner for panicle length, panicle weight and filled grains panicle -1 . PTGMS-56 was the best combiner for 100-grain weight and spikelet fertility%. An overall appraisal of GCA effects (Table 4 ) revealed that females of PTGMS-80 and PTGMS-51 were the good general combiners for most studied characters. Among the testers or restorer lines ( , 100-grain weight and spikelet fertility%. Giza 177 was the best general combiner for earliness and good combiner for dwarfiness and spikelet fertility%. Giza 182 was best combiner for panicle length and good combiner for tillers plant -1 and grain yield plant -1 . While, JRL-95 was best general combiner for primary branches panicle -1 and spikelet fertility% and good combiner for days to heading (earliness), plant height (dwarfiness), panicle weight and filled grains panicle 1 .
According to the kind of breeding objective , it is possible to use parents with a high positive or negative GCA in breeding programs. For example, parents which have a high positive GCA for grain yield plant , 100-grain weight and spikelet fertility% could be used in breeding programs. While for days to heading (earliness) and plant height ( dwarfiness), parents with high negative GCA could be used.
Specific Combining Ability (SCA) Effects:
The data of the SCA effects were calculated for the 20 F 1 hybrid rice combinations for agronomic and yield characters and the results are given in Table ( 5) .
The results indicated that there are some superior combinations with respect to days to heading, plant height, tillers plant -1 and panicle length three, four, five and one hybrid combinations showed significant effects in the desired direction for the previous four agronomic characters, respectively. In the same time all hybrids showed insignificant for primary branches panicle -1 . For yield characters, two hybrids for panicle weight, four hybrid combinations for filled grains panicle -1 , six hybrids for 100-grain weight, one hybrid combination for spikelet fertility% and seven hybrid combinations for grain yield plant -1 were superior in SCA effects. The hybrid combination PTGMS-80 x JRL-252 was the best specific hybrid combination for the highest and significant for grain yield with desirable characters for tillers plant ( 
